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Abstract 
The school environment is one of the many factors related to the increment of overweight and obesity among children by 
influencing the eating pattern and physical activity level. This study examines the school environmental factors by identifying the 
compliance of rural and urban school environment (physical, economic, political and socio-cultural) with whole-school 
environmental mapping framework. A total of 60 schools were randomly selected, and teachers have been interviewed face to 
face by using a whole school mapping questionnaire and observation of the school environment. Schools that obtain more than 
60% score are considered comply with “whole school environmental mapping”. 
© 2015 The Authors. Published by Elsevier Ltd.  
Peer-review under responsibility of AMER (Association of Malaysian Environment-Behaviour Researchers) and cE-Bs (Centre 
for Environment-Behaviour Studies, Faculty of Architecture, Planning & Surveying, Universiti Teknologi MARA, Malaysia. 
 
Keywords: Childhood obesity; economic environment; physical environment; socio-cultural environment 
1. Introduction 
In Malaysia, the escalating prevalence of obesity and overweight among children seen over the last few decades 
has become a national concern. According to WHO (2007), it indicated that 30.9% of children in Malaysia were 
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overweight, and 3.3% were obese. Thus, the prevalence of overweight/obesity in Malaysia was 34.2% (Wee et al., 
2011). The overweight children may have more severe lifetime health problems compared to adults (Ajau, 
NurSuraya, Khairil, & Hayati, 2014). A deeper understanding of the factors and determinants influencing obesity 
among children will ultimately assist successful intervention. Nowadays, factors that mostly lead to obesity among 
children are diet intake, sedentary lifestyles and environmental factor (Han, Lawlor, & Kimm, 2010). There is 
increasing acknowledgment of the influence of local environments on children's health-related behavior. School 
environment is one of the concerns regarding the increasing number of overweight and obesity among children 
because schools represent a vital environment in which children stay over a sustained period. Moreover, schools do 
not only act as institutions that emphasize on academic accomplishment, but they also accentuate a particular value 
and prospects of the child through the academic culture's influence. Nurul (2010) found that children do have 
preferences for the outdoors environment of the learning institutions. Besides, classroom environment also can 
affect children's play behavior (Abbas, Othman, & Rahman, 2010). 
Apart from that, some other studies have sought to identify associations between school characteristic and Body 
Mass Index (BMI) of students. According to Chriqui, Turner, Taber, & Chaloupka (2013), the availability of 
unhealthy food such as sugar-sweetened beverages (SSBs) at school can promote bad eating behaviour among 
children. This unhealthy food somehow may lead to excessive weight gain. The authors found that, it is noteworthy 
for policy makers to enforce policies that reduce in-school availability of unhealthy food and beverage in order to 
combat childhood obesity. Furthermore, a study of the interschool variation of BMI done by O'Malley and 
Schulenberg (2007) found about 3.0% of the variance in BMI could be attributed to the school environment 
characteristics. It is a relatively small proportion of the figure, but this can be as a point of view to emphasize 
healthy school environment. Fox and Gleason (2009) also found a relationship between frequency of energy dense 
foods offered in school meals and BMI at or above the 85th percentile. Meanwhile, a cross-sectional study done by 
Leatherdale (2013) found that school component in term of accessible facilities for physical activity have a positive 
influence to promote healthy weight status among students.  
There are numerous potential ways in which schools can affect healthy eating and physical activity of the 
children such as facilities for physical activity, school food provision, curriculum syllabus and extracurricular 
programmes after school session. Besides, school policies associated with health, professional development of 
teachers, collaboration with parents and food handlers, and school role models also can affect the healthy 
environment. The physical activity of overweight people is affected by numerous environmental factors of the social 
and physical environments in neighbourhood parks (Ajau, Suriati, & Safiah, 2014). Although school-based 
childhood obesity prevention study have aimed many of these pathways but have yet to come up with intervention 
points that are reproducibility effective (Brown & Summerbell, 2009). From these findings, it is clearly proven that 
understanding the details of the school characteristics and the environment is essentials to determine the success and 
effectiveness of education interventions that can be attributed to a healthy lifestyle. 
The evidence claims that the school characteristic does have a prominent contribution to the rise of childhood 
obesity. Thus, the objective of this study is to identify the school environmental factors (i.e. physical, economic, 
political and socio-cultural) on healthy eating and physical activity of urban and rural primary school children. 
2. Materials and method  
2.1. Procedure  
A total of 60 schools from urban and rural area in Selangor were selected for this study, whereby 30 schools 
were chosen from each setting.  The schools were selected randomly from a random sampling table. In each school, 
a teacher (who is responsible for student affairs and the school curriculum) was interviewed face-to-face using an 
initial closed-ended question (yes = 1, no = 0). Then it was followed by an open-ended question for further 
information and observation of the school environment (e.g. school canteen, mobile caterer outsides schools, 
facilities, food and drink provision). The observation was observed by using a standardized checklist that relate to 
the components of the questionnaire in (Table 1). A set of validated Malay version of "whole school environmental 
mapping" questionnaire (Hayati Adilin, 2011) based on ANGELO Framework (Analysis Grid for Environments 
Linked to Obesity) had been used. The components of questionnaire consists of four types of school environmental 
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factors: Physical (what is available) with 35 questions; Economic (what are the costs) with 8 questions; Political 
(what are the "rules") with 8 questions; and Socio-cultural (what are the attitudes and beliefs) with 10 questions. The 
example of the questionnaire’s components is shown in (Table 1). 
This study was analyzed by using SPSS version 20. The data coded into SPSS (yes = 1, no = 0), and descriptive 
statistic was used to examine the percentage of compliance of the school towards the framework. It will be 
combined with observation results by collating data for each aspect of the environment i.e. physical, economic, 
political and socio-cultural environments. 
 
Table 1. Components of questionnaire:  “Whole School Environmental Mapping” inspired by Analysis Grid for Environments Linked to Obesity 
(ANGELO) Framework and ‘School Food Pack’. 
 
Physical environment   
(What is available?) 
 
 
x Curriculum and other physical support (i.e. education,  facilities) 
x Food and drink provision 
x Food and drinks at school canteen  
x Health, nutrition and  physical activity programmes 
Economic environment  
(What are the costs?) 
 
x Mobile caterers 
x Vending Machine 
x Tuck shop 
Political environment  
(What are the rules?) 
 
x Nutrition standards and guidelines  
x School policy and rules 
x Policy makers 
Socio-cultural environment  
(What are the attitudes and belief?) 
  
x Food culture and preferences  
x Collaborations in healthy eating and  physical activity 
x Use of food as a reward 
x Role models 
x Growing food 
x Barriers and problems  
x Suggestions and needs 
 
For each four types of environmental factors, a school that obtains more than 60% score from the questionnaire 
was considered comply with the "whole school environmental mapping". The study protocols were approved by the 
Research Ethics Committee at the Universiti Teknologi MARA and Department of Educational Policy Planning and 
Research, Ministry of Education Malaysia.  
3. Results 
3.1. Compliance (%) of rural and urban schools (n) with the whole school mapping 
Table 2 summarizes the compliance (%) of rural and urban school (n) with the whole school mapping. This table 
shows the average percentage regarding four type schools environmental factors (i.e. physical, economic, political 
and socio-cultural). The data indicates that 70.0% of rural schools comply with the physical environmental mapping 
while the rest of rural school (30.0%) did not comply. As for the rural area, no school complies with economic 
environmental mapping. The political environmental mapping showed 66.7% compliance by rural schools while 
only 43.3% of compliance shown for socio-cultural environmental mapping by rural schools. 
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Besides that, the results for urban schools showed that 96.7% of school comply, and only 3.3% did not comply 
with the physical environmental mapping. Next, urban school showed 86.7% of compliance toward socio-cultural 
environmental mapping and only 13.3% did not comply. For political environmental mapping, urban school showed 
that 46.7% comply with the environmental mapping, and 53.3% did not comply. The lowest score was economic 
environmental mapping, in which 20.0% of urban school showed compliance and 80.0% did not comply with 
economic environmental mapping.  
               Table 2. Compliance of rural and urban  schools with whole school mapping framework. 
Settings of school Rural  Urban  Total rural and urban 
Compliance of 
whole school 
mapping 
Comply  
% (n) 
Non comply  
% (n) 
Comply  
% (n) 
Non comply  
% (n) 
Comply 
% (n) 
Non comply  
% (n) 
Physical 
environment 
70.0 (21) 30.0 (9) 96.7 (29) 3.3 (1) 83.3 (50) 16.7 (10) 
Economic 
environment 
0.0 (0) 100.0 (30) 20.0 (6) 80.0 (24) 10.0 (6) 90.0 (54) 
Political 
environment 
66.7 (20) 33.3 (10) 46.7 (14) 53.3 (16) 56.7 (34) 43.3 (26) 
Socio-cultural 
environment 
43.3 (13) 56.7 (17) 86.7 (26) 13.3 (4) 65.0 (39) 35.0 (21) 
 
Overall differences in compliance between urban and rural school indicated that the urban school showed higher 
scores compared to rural school except for political environmental mapping, where urban school score 46.7% and 
rural school 66.7%. Besides that, based on the collected data, both urban and rural schools complied with only two 
school environments, whereas urban school comply with physical and socio-cultural environmental mapping. 
Meanwhile, rural schools comply with physical and political environmental mapping. 
4. Discussions 
4.1. The physical environmental mapping  
Based on overall finding, the present study reveals that most of the schools comply with the physical 
environment (83.3%). However, urban schools show higher compliance, 96.7%, compared to rural schools, 70.0%. 
Nevertheless, there are some barriers recognized from this study that prevent the schools from following and 
improving the physical environmental factor. In terms of health and physical education, the teacher understands that 
schools can improve the student's health by providing a healthy environment that encourages the students to choose 
healthy food and physically fit. However, due to time constraint, some schools are forced to remove or replace 
physical education time with other subjects that are more important for the student to succeed academically. 
Nevertheless, ensuring the students for having a good health is a crucial support to become excellent in their study 
(Story et al., 2009). Besides, outdoor environment activities can enhance the cognitive skills of the students, as well 
as for their social and physical health (Nor Fadzilla & Ismail 2011). Hence, it is important for school to employ 
particular teacher or expert trainer for effectively convey information and message about health (Lee, Burgeson, 
Fulton, & Spain, 2007). 
The present study found that most of the schools conduct annual sports day every year. Besides that, a new 
programme has been introduced to increase physical activity. For instance, Minister of Education had implemented 
"one student one sport" programme to improve physical education among children. Consequently, most of the 
schools require each student to participate in sport. In general, canteen acts as an important place in promoting 
healthy eating and influencing student's food choice. However, based on observation, some schools canteen 
provided poor choice of healthy food and unpalatable healthy dishes. This finding was consistent with the previous 
study in Georgia done by Lyn, Maalouf, Davis, Connell, and Smith (2011). Schools tend to sell energy dense food 
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and non-nutritious food. It is clearly indicated that the school canteen environment has room for improvement. If 
healthy food dominated the canteen and was readily available, palatable and attractive, it is believed that it can 
attract students to choose healthy food instead of unhealthy food (Salvy et al., 2011). 
4.2. The economic environmental mapping 
The economic environmental mapping overall score is 10.0%, which is the lowest compliance among all four 
factors. Only 20.0% of the schools in the urban area comply with this environment and none in the rural area. It may 
happen because children tend to consume junk food especially the food sold outside the school compounds that were 
unhealthy, such as snacks, crisps, sweets, and beverages. This study was based on the existence of mobile caterer 
near the school complex and tuck shop in the school compound. This phenomenon persists due to the lack of 
enforcement by the city council, and the teacher does not have any authority to stop them from selling their goods. 
As a consequence, children keep consuming this unhealthy food that may lead to unhealthy eating behaviour and 
give a negative impact on their bodies such as could lead to obesity. In order to improve the quality of food and 
beverages sold by mobile caterer, they need to be exposed and educated on healthy food choices and types of 
healthy food that should be sold. As for the tuck shop, the finding showed that a few schools run their tuck shop by 
following the government rules in selling school stationary. However, some indicate the existence of chocolates, 
crisp and sweets that go against the school regulation. According to the government rules, the tuck shop should 
ensure that all food and drink sold in tuck shops follow the guideline to avoid unhealthy eating environment. The 
Nutrition Standards for Foods in Schools: Leading the Way toward Healthier Youth is one of the books that can be 
referred. This book, suggests standards of food that should be sold to the children either in or outside of the school 
compound (Stallings & Yaktine, 2007). 
4.3. The political environmental mapping 
For the political environmental mapping, only 56.7% of both schools in urban and rural area complied. Rural 
schools show a higher percentage of compliance which is 66.7% compared to urban school that is 46.7%. Political 
environmental consists of several items, including national nutrition guidelines and food policy, policy for health 
education, and policy for physical activity. Nutrition policy and guidelines must be monitored to ensure that the 
policies are not limited to food accessibility and availability. It must also encompass the food preparation and the 
hygiene level of the school canteen (Martins, Hogg, & Otero, 2012). Majority of the schools in both (rural and 
urban) areas showed a lack of enforceable and practical guidelines to provide a healthy environment. Some of the 
canteen handlers did not follow the menu guidelines adequately despite they have standard nutritional guidelines. 
Even if any, there is a small number of the school canteen that enrolls the policies to provide healthy food (Saha, 
Zahid, & Rasheed, 2013). 
From this study, it can be seen that there were insufficient physical activity guidelines prepared for the schools. 
Insufficient physical activity is a significant factor that contributes to the increasing number of overweight children 
(Gregg, Washbrook, Propper, & Burges, 2005). Hence, it is extremely crucial to have definite plans for preparing 
guidelines for some improvements. 
4.4. The socio-cultural environmental mapping 
Overall results show that 65.0% of urban and rural schools comply with the socio-cultural environmental 
mapping. The percentage of compliance in urban school is higher which is 86.7% compared to the rural school that 
is only 46.7%. Rural school showed less compliance towards socio-cultural environmental mapping. Based on the 
finding, most of the students preferred high-calorie foods. The examples of foods that are being sold at the school 
canteen are deep fried food (e.g. nuggets, burger, and sausage) and sugar-sweetened drink (cordial and carbonated 
drink). These unhealthy preferences among students were influenced by their surroundings and culture (Salvy, 
Elmo, Nitecki, Kluczynski, & Roemmich, 2011). The accessibility to the variety of unhealthy foods served at the 
school canteen may lead them difficult to change these eating patterns and may promote overweight if overeating. 
Taste preferences for dense energy foods and drink, together with their availability at the school canteen (Neumark-
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Sztainer, Wall, Perry, & Story, 2003) were the strongest predictors of oily, greasy and sugary drink consumptions 
among school students. In contrast, nutrition and health benefits appear to be a secondary factor in food preferences. 
In other word, these preferences for high-calorie foods are likely to continue into adulthood (Harris & Bargh, 2009) 
and precipitate obesity during adulthood (Shariff et al., 2008).  
Using the food as a reward to students such as hampers including sweetened cupcake, sugary biscuits, chocolate 
and sweet drink on some occasions in schools needs to be examined specifically. All of these foods and drinks if 
being taken extensively may promote unhealthy eating amongst children. The food used in school as rewards and 
incentives for teachers and school staffs were prevalent food practices in most of the primary schools in Selangor 
and needed consideration when addressing the health of the school food environment. However, initiative and 
recommendations to develop new guidelines for providing healthy food choices for rewards or some other 
appropriate rewards as substitution such as stationaries or money has been carried out.  
Collaboration and activities in promoting a healthy environment with the public sector, private sector, parents and 
other schools need to be more accentuated for successful intervention in schools (De Bourdeaudhuij et al., 2011). It 
is also essential to understand the characteristic of the physical environment in order to deliver a favourable learning 
environment (Nur Hidayahtuljamilah, Shamsidar, Zafrullah & Mawar, 2014). Besides, both interior and the exterior 
learning environment should be well planned to create a conducive learning environment (Suhana, Hanim & 
Norsiah, 2012). It is because an environment can interrelate with the individual life internally and externally 
(Mohammad, Mohammad, Sami & Mansor, 2014). 
Cooperation and contribution from many people especially parents would be helpful to encourage children to eat 
more healthily and help the school environment to be healthier. Nowadays, most parents only concentrate on 
enhancing children academic performance rather than family culture, for example, proper cooking practice. As 
results, the parents choose to use convenient food ingredients due to a limited amount of time (Mohd Shazali, Mohd 
Salehuddin, Norazmir & Rosmaliza, 2013). The hectic life due to working may also cause the people to not getting 
interested in cooking (Rosmaliza, Mohd Salehuddin, Mohd Syaquif, & Nur'hidayah, 2014). Therefore, parents play 
a significant role in advocating children's health and nutrition, and guiding their children successfully through school 
course of actions (Chotibang, Fongkaew, Mo-suwan, Meininger, & Klunklin, 2013). 
One of the limitations of this study is the number of school being assessed. A sufficiently large number is 
necessary to generalise the findings as, in Selangor, there are more than 400 primary schools excluding private 
school and national-type school. Another limitation is the type of school. Our research is more focused on national 
school whereas private and national-type school were not evaluated. Besides, further research needs to be done to 
identify the relationship between the whole school environmental mapping compliance, BMI status, healthy eating 
practices and level of physical activities among the students. 
5. Conclusion 
As a conclusion, this study shows that there are rooms for improvement by enhancing the existing health 
promoting school program. Holistic approach to physical, economical, political and socio-cultural environments is 
necessary for promoting healthy eating and physical activity among school children. Families, schools, government, 
as well as communities and the media, can be working together with strategies for preventing childhood obesity. 
Creating an environment that is conducive and supportive for children to live, grow and learn may help these 
children in adopting and practicing a healthy lifestyle. Thus, it may facilitate in reducing the prevalence of childhood 
obesity.   
Acknowledgements 
 We would like to express our gratitude to Ministry of Higher Education (MoHE), Universiti Teknologi MARA 
(UiTM), Malaysia for funding this project and continuous supports from school staffs and Ministry of Education, 
Malaysia. 
108   Hayati Adilin Mohd Abd Majid et al. /  Procedia - Social and Behavioral Sciences  201 ( 2015 )  102 – 109 
References 
Abbas, M.Y., Othman, M., & Rahman., P. Z. (2010). Pre-school children's play behaviour influenced by   classroom's spatial definitions. Asian 
Journal of Environment-Behaviour Studies, I (1), 50-66. 
Ajau, D., NurSuraya, B., Khairil Anuar, M.I., & Hayati Adilin, M.A.M. (2014). Body image perspectives among obese adolescents in rural 
environment setting. Procedia Social and Behavioral Sciences, 153, 436-442. 
Ajau D., Suriati S., & Safiah M.Y. (2014). Environmental characteristics influeces on physical activity among overweight adolescents: Urban 
neighbourhood parks. Procedia Social and Behavioral Sciences, 153, 402-409. 
Brown, T., & Summerbell, C. (2009). Systematic review of schoolǦbased interventions that focus on changing dietary intake and physical activity 
levels to prevent childhood obesity: an update to the obesity guidance produced by the National Institute for Health and Clinical 
Excellence. Obesity reviews, 10(1), 110-141. 
Chotibang, J., Fongkaew, W., Mo-suwan, L., Meininger, J.C., & Klunklin, P. (2013). Development of a family and school collaborative (FASC) 
program to promote healthy eating and physical activity among school-age children. Pacific Rim International Journal of Nursing Research, 
13(2), 133-147. 
Chriqui, J.F., Turner, L., Taber, D.R., & Chaloupka, F.J. (2013). Association between district and state policies and US public elementary school 
competitive food and beverage environments: food and beverage policies and schools. JAMA Pediatrics, 167(8), 714-122. 
De Bourdeaudhuij, I., Van Cauwenberghe, E., Spittaels, H., Oppert, J.M., Rostami, C.Brug, J., & Maes, L. (2011). School-based interventions 
promoting both physical  activity and healthy eating in Europe: a systematic review within the HOPE project. Obesity Reviews, 12(3), 205-
216.  
Fox, M.K., Dodd, A.H., Wilson, A., & Gleason, P.M. (2009). Association between school food environment and practices and body mass index 
of US public school children. Journal of the American Dietetic Association, 109(2), 108-117.  
Gregg, P., Washbrook, E., Propper, C., & Burges, S. (2005). The effects of a mother's return to work decision on child development in the United 
Kingdom. The Economic Journal, 115, 48-80. 
Han, J.C., Lawlor, D.A., & Kimm, S. (2010). Childhood obesity. The Lancet, 375(9727), 1737-1748. 
Harris, J.L., & Bargh, J.A. (2009). Television viewing and unhealthy diet: implications for children and media interventions. Health 
Communication, 24(7), 660-673. 
Hayati Adilin, M.A.M. (2011). The role of pshychosocial behavioural determinants, knowledge and the school Environment in preventing 
childhood obesity in Malaysia. Thesis of Philosophy, University of Nottingham, United Kingdom. 
Leatherdale, S. T. (2013). A cross-sectional examination of school characteristics associated with overweight and obesity among grade 1 to 4 
students. BMC public health, 13(1), 982. 
Lee, S. M., Burgeson, C. R., Fulton, J. E., & Spain, C. G. (2007). Physical education and physical activity: results from the School Health 
Policies and Programs Study 2006. The Journal of School Health, 77(8), 435–63.  
Lyn, R., Maalouf, J., Davis, T., Connell, S., & Smith, M. (2011). Philanthropic Collaborative for a Healthy Georgia. Healthy Schools, Healthy 
Communities: A Guide for Preventing Childhood Obesity in Georgia. 
Martins, R.B., Hogg, T., & Otero, J.G. (2012). Food handlers’ knowledge on food hygiene: the case of a catering company in Portugal. Food 
Control, 23(1), 184-190. 
Mohammad, A.E., Mohammad, A.M., Sami, E., Mansor, I. (2013). Impact of outdoor environment to the quality of life. Procedia Social and 
Behavioral Sciences, 153, 639-654. 
Mohd Shazali, M.S., Mohd Salehuddin, M.Z., Norazmir, M.N., & Rosmaliza, M. (2013), Factors that restrict young generation to practice Malay 
traditional festive foods. Procedia Social and Behavioural Sciences, 101, 239-247. 
Neumark-Sztainer, D., Wall, M., Perry, C., & Story, M. (2003). Correlates of fruit and vegetable intake among adolescents: findings from project 
EAT. Preventive Medicine, 37(3),198-208.  
Nor Fadzilla, A., & Ismail, S. (2011). The trends and influential factors of children’s use of outdoor environments: a review. Asian Journal of 
Environment-Behaviour Studies, II (5), 67-79. 
Nur Hidayahtuljamilah, R., Shamsidar, A., Mohd Zafrullah, M.T., Mawar, M. (2014). Principal's perception on classroom physical environment. 
Procedia Social and Behavioral Sciences, 153, 266-273. 
Nurul Nadiah, S. (2010). Preschool children preferences on their school environment. Asian Journal of Environment-Behaviour Studies, 1(3), 62-
71. 
O’Malley, P.M., Johnston, L.D., Delva, J., Bachman, J.G., & Schulenberg, J.E. (2007). Variation in obesity among American secondary school 
students by school and school characteristics. American Journal of Preventive Medicine, 33(4), 187-194. 
Rosmaliza, M., Mohd Salehuddin, M.Z., Mohd Syaquif, Yasin., & Nur’hidayah, C.A. (2014). The alteration of Malaysian festival foods and its 
foodways. Procedia Social and Behavioural Sciences, 101, 230-238. 
Saha, S., Zahid, M.K., & Rasheed, S. (2013). The study of the level of knowledge, attitude, practices (KAP) as well as the effects of school 
environment on the nutritional status of children (7-12) coming from affluent families in the Dhaka city in Bangladesh. Bangladesh Journal 
of Nutrition, 24, 31-48. 
Salvy, S.J., Elmo, A., Nitecki, L.A., Kluczynski, M.A., & Roemmich, J.N. (2011). Influence of parents and friends on children's and adolescents' 
food intake and food selection. The American Journal of Clinical Nutrition, 93(1), 87-92. 
Shariff, Z.M., Bukhari, S.S., Othman, N., Hashim, N., Ismail, M., Jamil, Z., & Hussein, Z.A. (2008). Nutrition education intervention improves 
nutrition knowledge, attitude and practices of primary school children: A pilot study. International Electronic Journal of Health 
Education, 11, 19-32. 
109 Hayati Adilin Mohd Abd Majid et al. /  Procedia - Social and Behavioral Sciences  201 ( 2015 )  102 – 109 
Shuhana, S., Hanim, B., & Norsiah, A.A., (2012). Relationship between the outdoor physical environment and students' social behavior in urban 
secondary school. Procedia Social and Behavioral Sciences, 50, 148-160.  
Stallings, V.A., & Yaktine, A.L. Edition. (2007). Nutrition standards for foods in schools: leading the way toward healthier youth. New York: 
National Academies Press. 
Story, M., Nanney, M.S., & Schwartz, M.B. (2009). Schools and obesity prevention: creating school environments and policies to promote 
healthy eating and physical activity. Milbank Quarterly, 87(1), 71-100. 
Wee, B., Poh, B., Bulgiba, A., Ismail, M., Ruzita, A., & Hills, A. (2011). Risk of metabolic syndrome among children living in metropolitan 
Kuala Lumpur: A case control study. BMC public health, 11(1): 333. 
